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DEVICE UTILIZING THE SAME 

(57) Abstract: A material for organic electroluminescence (EL) device, comprising a compound of specified structure having a 
ff^ nitrogenous ring. Further, there is provided an organic EL device comprising a negative electrode and a positive electrode and, 
jjQ interposed therebetween, one or two or more organic thin-film layers including at least a light emitting layer, wherein at least one of 
^® the organic thin-film layers contains the above material for organic EL device. Thus, there become available a material for organic 

EL device capable of realizing high luminous efficiency and thermostability and prolonged service life and further an organic EL 

device utilizing the material. 
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(D^m^f^n^o miMmm-2oxjMmw-.i^^^^'^mw^i^xm:tmt><:>xh^ 

\^-y^uTM>^M(D^f]t\^Xl-t. -^^viy'u^^^, -^^u:/^>-, -y^viy'u^^^, 




(11) (12) (13) (14) 



(a, R, ^U^^R — R tt, ti|?E^IWIC-T?$)§o ) 

1 8 

[^b9] 
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Me 




[0034] tffiE-^^(5)^LT}*. mx.itrm-^^(i5)-(i8)x-m^th^mmmifh 

Mo 
Mbio] 

(R)a (R)b(R)a (R)a (R)b (R)a 

(X^^, (xxi cc^S: 

(15) (16) (17) (18) 

1 8 

[0035] $^>i^. -'^^(i5)-(i8)(DMci$^mti.x}^r(Dx^fmm^mifhn^o 
[^bii] 




[0036] ttflE-^^ (6) <DMci$-mt\^XUr(DX^fmm^mifhtl^ i—^^ (?) (COV ^ 
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Wbi2] 




[0037] tffiB-^^ (8) (DM.i$imtL-xur(Dx^fmmmifhin^o 

Mbi3] 
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[0050] [fb26] 




[0051] :$:mm(D-^^a)^^m^ti^^[:^m^hfj:^^mKhm^mmi-i. mm^^^ 
m.^^^^^^ticx^^ ^?a^#(2or)-e3boT^>. -'^^(Dx-m^ti^^h^n^ 
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_h-efe§r^/5W*b<. 120°C—190°C(Dmmtir^^t^^Xmi-'^^<. 140°C— 18 

^m-^ohtm^^^^tim^K. ^^^tu^«. m^^m<m^ti. mum 

^SSl^itf (DSC. DifferentialScanningCalorimeto^y)^^V^, ^^MM^ 

[0052] :^mm(DmmEi.m^i^. mmtmmmK'p^j:<thmytm^mir^-mxi^mm. 
m^^hfj:^^mmmm7!)mmtix\^^^^mELm^K^\^^x.m^mmmm(D{;^ 

:^mM(DmmELmi^(Dixmm^j:m^mmtL-xn. 

(1) mmymytmxmm 

(2) mmxiE:fLmAmxm^mxmm 

(3) mmx^^mxm^mAmxmm 

(4) mmyAE^UHLAmym^mym^mAm^mm 

(5) 
(6) 

(7) mmx^m^^mi^mxm^mxum^mmxmm 
(9) ^m/mum/m%m/mmm/mm 

{i2mm/mmm/^^i^Am/^^immm/m^m/mBM/mm 
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[0053] :^mm<DmmEi.m^i-i. mmm^mii^^:^huntvAyyt^(Dm^unt^m 

[0054] mmVAyyti^(Dm^Un (^Ay^m^^—^Oh) Ir, Ru, Pd, Pt, Os, S.tme;0^ 

/w?^i:^'>^#/v:7^y>'. :^i^^:7^^/w?9^^!>A)iK/v:7^y:/#(D^MIt#:^^#tf 
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[0055] [fb27] 



3 

[0056] *fc. mm^m^i^(Dm^^<D{i^f£< thi-^i^K y^:=^/i^}i°Vi^>'W^. If t°y >?/v 

^m(yi^:^hun) loomsgpt-^b-c. o. i—somm^m^^Mt-r^^t^m^ 

S{;i;*:^5^(DW^EL5^^^ffl#^j^^o#,<^<i^^co^3tM3|sf (PVK. ppv. cbp 

, Alq, BAlq, ^A^<D^m^H)^^^^^XhXV\ 
[0057] ;2p:BM<^#^EL^^^{i. ®:$5nm— 5 ju m(DjE?Lr^AS^^it-Ct>^V\ -c^J: 
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mi^mhntiv. ^mmmmii^-^mtfj^^o ^tc. ^(DiEKmAm\a-i. i x lo'-i 

/v)-N-:7ai^/VT^/]t-':7ai^/v(NPDWtBi-§o 4, 4',4"-hy;^[N-(3- 

$ej{;i0^bV\ |^«/jE7LaAJBl(E7LaAW^sfl)//jE7LaAJg2(jE 
/u^— dp) (ilp (lEJLii A#3^1) <Ip (lEJLii A#3^2) • • • iiiT^cCoTV 

5^cem^^iAJa^^{t§^^f-j;«9. ^3feS---<^m^^iiA;0S^^^^cC«9. i^v^^3fe» 

mii^nhfhfdo. ismMib^sBrtg^^^^o ^(Dm^^?^A«i-tt. i x io*-i 
X 10' v/cm(Dt5ia<^mi±^pp;tipufcJ©^i;iS"j^$tb^m^^#wjS:a5> i x io''c 
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[0059] :^mm(DmmEl,m^n. ^^mtmmt(Dm^. i¥$5nm— S M mOETLI^MS 

^^^m^. ^(D^mm.^iE-^nmm(D^w-m.^ioomm.%t\jt.h^K^ o. oi— 

30m»%^«r^;OW*b<. 0. 05— 2OM*%i!i-^r^;O5j;J90^U<^ 0. 1—1 

-So 

[0060] ;$:^K<^WaELl^^^{*. ^«^Wa»JI^Ji^<^#ffi^^l-. ilTnttK-^-^^-h^a^ 

mmr;Vm^mt\.X\t^ Li(tfc*M#C:2. 93eV). Na(tt*M^:2. 36eV) , 
K(tfc*|@^:2. 28eV).Rb(tfc*M#::2. 16eV) . Cs (th*M^: 1. 95eV)#;6S 

, Rb, Cs-efe6o 

ttifET/V;^y±m^M^bTf*. Ca(tt#|W#::2. 9eV). Sr(tfc#|^#::2. 0-2 
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. 5eV). Ba(tl:#M^:2. 52eV)#^S^(f ttL. tt^M^^^S. OeV£XT(Dhm^ 

mm^±m^mtvxi-i^ sc. y. ce. xb. Yhmi^^mifhn. tt^mm^3. oev 

o 

[0061] tfitET/V;&y^M{b'^i^i!bT{*. Li Cs O, K 0#(DT/V;&y^^bi^. LiF, 

2 2 2 

NaF, CsF, KF^(DT/l^^]}^^ti^ly^h!^W^^^ifhtl. LiF, Li NaFCOT/V 

2 

B'mT;V-fy^)±m^mit^mt\^X\'t^ BaO. SrO. CaO^t^r^X^^M-^bfcBa 
Sr O(0<x<l)^. Ba Ca O (0<x< 1) #^S^tf fetl.. BaO. SrO. CaO/^S 

X 1-x X 1-x 

ttflE#±^^M^t;'^^^b-C{*. YbF , ScF , ScO , Y O , Ce O , GdF , T 

3 3 32323 3 

bF mti^m-fhfl. YbF , ScF , TbF ;$W*bV>o 

3 3 3 3 

mmr/vm^mmw-. T;vm±m^m^w-. m±m^m^w-t\^xu^ ^n^^ 
ti^m4:^i^ti.xT/p^v^m4:t>. T;vm±m^m^:t>'. m±m^m,^:^> 

^^yV5:^y— /v. tKHdrix^^^yhyry— tKn^->':7/v/j^'9:/. if t^yi;^/^, :7 
^-^:/hny^^, :7^tiixT^>-, #/v:7^y^, iy^^a^^^^i;?^:/, jS — r 

o 

[0062] jiTcttK— ^■^>'h<D^;[jp?i^^^LT}*. mmwrnrnm^m^xitrnm^^^ir^ 
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[0063] :^mm<DmmEi.m^i^m^x^ mmn. ^^EL^^^gow^t^j^cc-cTSP 
mmxi'iM\^mmi^mmir^^\ mmmi-i. tt:*M#:(^^#v>(^jx.{i. 4. oevj^ 

MW^m^. 4>iy^j>^:^:^m^tm (ito) . ^^z^^j^m^^mitm dzo) . a-^^tii (c 

ul). ^{b;^X(SnO ). ^jbmHZnO). ^^9v?!>A#(Dm«W5^^^ 

2 

M^^^^—^MM)!^. CVD (ChemicalVaporDeposition) ?i 
, MOCVD^ (MetalOxideChemicalVaporDeposition) , :7°^XVCVD^^(Z) 

^/55^§o ■^(Z)^'^. ITO, IZO, Cul, SnO , ZnO^(D3§mtt^0J!#^^^fflb 

2 

EL^^<D^gj^*^7o%j^_h(Z){i£^t-§^^;ow^bv\ ^fc. mm(Dmmhw 

KmWt^ti^h(DXitfj:\^^/b^. 10—1, OOOnm<D$gHrt<7)fii^-r§(D>0W*b<^ 10 
— 2OOnm(D^Hl^(D'fifi^i-^(D;65j;J90^bV\ ^co^ftf*, l^^(Dj^;¥^r<Dj;9 

nhfi^—:^. OOOQ/nj^T<^ffi. j;«9^*L<f*. 100 Q 
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[0064] ^mm(DmmELm^Km ^t. mmK^\^ ^rt^. *aEL^d^(D«^{;ij^?cTT 

(CIO— 1, OOOnm(Dt5H[^(Dfit^i-;5<^dW*b<. 10— 200nm(D$5Hrt(7)fitt 
*bv\ fj:^^ |^«}^ov^•rt>. ;^^-?5'i5^y^:^^?fe#(D 

0. OOOlM*%J^T&T^;^><.^ai#^^l X 10''^cc-cm/cm^-sec.cmHgJ^T^ 
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[0066] m^. mmm^m\^^x^mm^hiz.mv<nmir^o 



^^mi (>fb^i^ (H-i) (D-^m) 



i\:i^m (H-i) ^^-r<Di:o\z.\^x^mut. 



o <^ 



MeONa/MeOH 
EtOH r.t 




(H- 1) 



[0067] 300mlHo P:7^>?.=ilcl, ^:xXT/V7^t:KlO. 6g(100mmol) tT±h^^y^^l2 

fCo ^V^-t?. 3-:7n^^>'XT5:v^^-it^itl4. lg(60mmol) . ;4<^^b-^hy!i7A8 

»Xmm^. {^f^W-sdlA. 8g^#/c(W38. 3%) 

lOOmlHoPy'^^'.ctlc:, (ctJ^^*:a)2. 71g(7mmol) , 4-(N-;^//W^i/y/V):73i 
c:^7V;!Kti>'^2. 41g(8. 4mmol) , ^<'7i^^J>>{0) 
O. 291g(0. 25mmol, 3%Pd) ^Atl.^^rt^T/V=?Vg|^LfCo 2->^p< 
hdrv'3z^^26ml. &tJ^^2M-^^-^hy!>A^^|gl2. 5ml(3eq)^;!jn;t. 90°C(D 

^^^^^b/co a^(^Kfe@f*3. 65g^i/y;&^Vv:^^i^^t2-^h^^9:7^— (MIS 

^M:--=3ri^>'/±^^bp<^i/:/) Kxmmu mm^^^ut-^m (h-d 3. isg^ 

#fCo #e>tt/c^b'^i^(H-l) ^c:oV^TFD-MS(:7^— /VK'T'Vy^^i/a^-^^^ 
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FD-MS:calcd for C H N =550, found m/z=550 (M^ ,100) 

40 27 3 

[0068] ^m.m2(^t^m(.u-2)(D^m) 

i\:^m (H-2) ^^-r(Dx.o\z.\^x^mj-^ 




{'Pm^h) (4'ra#:c) (H-2) 



[0069] hy:/ti^-0-ifV3. 15g (lOmmol) IJ^^^z— 7^7V40mU^^^L. T/V=?V# 
IS^T-40°C-e. 1. 6^^(Dn-:/^/^IJ^!>i^/^=3ri^:-^^^S7. 8ml (12. 5mmo 

. Og(7mmol, lDl*70%) ^#/Co 

100mlHoP:7^><.=tt^, (ftira#:b)2. Og(7mmol). 2-y*'n^t°y v'^l. 3g(8. 
4mmol)4-(N-;^/V^^i/y/V):73i^7V;iJ^n^^^2. 41g(8. 4inmol) . ^hy^><.(hy 
:73i^/V/Jn;:^:7^>') /-^^v^i^^CO)©. 291g(0. 25mmol, 3%Pd) ?rAtv^^f^?r 

T/VrfVg^LfCo ^^(-1, 2-v?yh=3^i/3i^>^26mK ^U^^2M-^^-:^hy'>^7K^ 
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i^c)l. 8g(5. 75mmol, 1|X^82%) ^#/Co 
100mlHoP:79><.=t};i^ {tpmi$:c)l. 8g(5. 75mmol) . 4-(N-;;(7/W^j/y/V) 
98g(6. 9inmol) . TVy^:^(hV^^=^/V:^^^-f:^) ^<yi^^J^ 
(0)0. 239g(0. 21mmol, 3%Pd) ^AtV^^rt^T/V=fVgi^b/Co 2- 
^^7«h=¥->^^^20mU &t>^2M-^^-:hhy!>A^^|glO. 5ml(3eq) ^;!)Px.. QO^C 

M^^^:-^dri^->^/ig^b^^W^^)t;iTi^t^U^^^#*Mb^i^(H-2)2. 32 
g^#fCo #e>tb/c^b^i^(H-2) ^;loV^TFD-MS?^?|lJ^bfc|g;^^i^T^il^i-o 
FD-MS:calcd for C H N =638, found m/z=638 (M^ ,100) 

47 31 3 

[0070] ^j?fef?!|3ak'^#;(H-3)(D'^j^) 

^fb-a-i^ (H-3) ^^xr(D^o\c\^x^mj-z^ 

Mk30] 




(H- 3) 



[0071] 300mlHoP:7^v<>=tlCl, 3, 5-v?:/ti^^>'XT/VT'tKl3. 2g(50mmol), y'rc 
:=^;VT!^xi:y'^(6. lg(50mmol) , ^h^^^r^ (hy7ji^/V*^:7^:/) /•^^v'r^^CO) 1. 
73g(l. 5mmol, 3%Pd) ^Atl^^^l^^T/V^Vg^^bfCo ^fet^ll, 2-v^^h=3rv' 
:3i^^^l00mU ^t;?2M-^^'^M;!>A;!K^IS75inl(3eq)^ilBX.. 90'C<D:^-r/W^ 
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^^>ymty^^^'^)i^xmmumm^^^\^i^mi^c)9. ig(35mmoi, w 

70%)^#^Co 

300mlHoPy'^>!.=tlcl, (^m^c) 9. lg(35mmol) ^T-fe:hy'my>'4. 2g(35m 

XT5:v?>'-Jt^J^6. 58g(42mmol). ^^C^^b-f-hy^^i^S. 6g(140mmol)^^^JBL 

g^#fc(9. 9mmol, iR*28%) 

lOOmlHo P :7^>!.3 Jcl, ( cfi r^^d) 3. 24g (7mmol) , 4- (N-;&7W^y'y/V) y'ai 
=/V#n:/^2. 41g(8. 4mmol),'rh9^:^(hVy^=^/^^:^^^^^) ^<9i^^J^(0) 
0. 291g(0. 25mmol, 3%Pd) ^AtL^^rt^T/V=fVgi^LfCo $t>t-l, 2—:^^ 
hdf-^>ai^^26inl, &tJ?2M-^^-^hy'^A;!l<^?gl2. 5ml{3eq)^Mx.. 90°C(D 

^^:-^=¥i^>-:^fe^b^^l/^=8:2-5:5) KXmMU mm^m^Ut^m (ii-3 
) 2. 72g^#fc:o nhtlfc^t^m (H-3) l;ioV>TFD-MS^a!|^LfcM;^^J^Tl- 

FD-MS:calcd for C H N =626, found m/z=626 (M^ ,100) 

46 31 3 

ih^m (H-4) ^}^T<DX^KVX^^L.fCo 
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(H-4) 

[0073] 100mlHoP:7^>?>=tlcl, 1, 3, S-MJiJ'nnt'y^lv?^!. 28g(7mmol) , 3, 5—:;^ 
7aic:^/V:7ai:::^/VyiJ^'n^^^6. 91g(25. 2mmol) , y^h'7^:^(hV^^^/^:^:^'74^^) 
^<9i^^J>>(0)0. 58g(0. SOmmol, 2%Pd) ^A^X^^P*=3^T/l'=?Vg^LfCo 
iZl, 2-v^p<hdr^/3^^>'40mU &U^^2M-^^-:hhy'^A7K^IS37. 8ml(3eq) ^;!]P 

{mmmm:^^^i^/mt?^'^i^» \^xmm^. it-^m (h-4) 3. 2ig^#/c 

FD-MS:calcd for C H N =765, found m/z=765 (M* ,100) 

58 40 2 

[0074] ^}^m^{it-^^{ii-5)(D^m 

it^m (H-5) ^J^T(^J;5t-bT^^bfCo 
[^b32] 




(4'B8#:e) (H-5) 



[0075] 300mlHoP:79>?.=t};i, 3-:/n^--<:^XT/V-7''tKl8. 5g(100mmol) i!T-feh 
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mRft^l^tio ^V^■t:\ -^^/XT^v'V-i^^i^g. 40g(60mmol) , TK^^t^^hy-^AS 
. 00g(200nimol)^^;!jPb-C. 70°C(D:i-4/U^<y^KXM-U\^5mf^R}t^l^fCo MJ^^ 

:y)XmmU (^mW^e)7. 26g^#fc(lDl^25. 3%) 

100mlHop:77^=t(::^ (rpf^i$:e)2. 71g (7mmol) , 4-(N-;&/W^y^y/V) :7ji 
c:^7k;!Kn^g^2. 41g(8. 4mmol) , ^h9dr;^(hy:7aic::^7V/iN;??.:7^>-) ^<y-J^M.(0) 
0. 291g(0. 25mmol, 3%Pd) ^AtV^^f^^T/V=^Vg^LfCo ^hi'll, 
h:^i/a^^>-26mU ^t^2M-^^^by'>i^;!K^l^l2. 5ml(3eq)^;(JPx.. 90'C(D 

mm^^^l^fco aS(DKfe@#:4. llg^^xy;^7'^Vv;^9Ai^T:i-^hi5^7:7^— (MIB 

f-TWMb. mm^^^Ut^!^ (H-5) <D 

FD-MS:calcd for C H N =545, found m/z=545 (M^ ,100) 



40 27 3 



[0076] ^^m6(^\^-^miii-6)<D-^m) 



it^m (H-6) ^y^ycD^o (cbT^^bfc 



Wb33] 



Br 



9< 



MeONa/MeOH 
EtOH r.t. 



Br' 




[0077] lOOmlHo P:7^;:^=ilcl, '^^^[l5-e'^^bfc(ctiF^^*:e) 2. 71g(7mmol) , 4-(N 
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-;^/W^j/y/V)lf:7ai^/V;j^'n>'^3. 05g(8. 4nimol) . 7^h9dr;?^(hy:7cn^/k/K;5?. 
y-(» ^<y-J^MO)0. 291g(0. 25mmol, 3%Pd) ^Att^^f^^T/V=fVg^ 
bfCo -^hKl, 2-v'7<h=^v-:^i5^^^26mU^TJ?2M-^^-^hy'^i^^^|^12. 5ml (3 

eq)^;!jpx.. 90°C(D::^--('/v^^;^-e9B#r^;fjp|Siali)ftLfco — ife^. -T^^v^^^tK. :^^t: 
;^^u>^M^. ^aS^ttm^ -r;4->'3:sm;4<^ tSfp^^ig^-e^itb^Co 

mm^m^i^fz^ n^(D}jfmmm. 97s^iyv:ij^/i-^9J>>^^ 

m (H-6) 3. 40g^#fCo nh\\JfcA\L^m (H-6) (^oV ^TFD-MS^pJ^Lfcl^^ 
FD-MS:calcd for C H N =626, found m/z=626 (M^ ,100) 

46 31 3 

[0078] ^^mi{\\^^m{Yi-l)(D^WC) 

\\j^m (H-7) ^)>xr(D^o icb-c-^^b^^co 

Mb34] 




(H-7) 



[0079] 100mlHoP:79><.3};i, '^^^!l5-e'a-^bfc(ctiF^#:e) 2. 71g(7mmol) . 3-(N 
-;^/W^y'y/V)73i:::::/V/Kn>^^2. 41g(8. 4mmol). ■7^h9^>5.(hy:73i^7V;!}N>?.:7 
/n9v?>>A (0) 0. 291g(0. 25mmol, 3%Pd) ^Aix^^f^^T/V=fVg^L 
fCo^^f-l, 2->^^hdriy3i^>-26mU^tJ^^2M-^^^hy'^A^^|gl2. 5ml(3e 

q)^;!)P;l. 90'C(D:^^/w^>!LT*9NFr^;t)Pl^jS^bfco — -r:^-:/^m7K. 
^i/:/^;tJPx.. ^aS^ttm. -fi^-^^3:sm^^ l&fp^i^7KT*i5fei^bfco ^;^c«^-^:^ 
^v''^i>.-e^;t#, ^^^^5febfCo a*oii^fe@#:3. 4lg^^>y;^;^Vv;^77^^n-^ 

H-7) 2. 64g^#fCo #e>tbfc^b;'a-i^(H-7)};ioV>-CFD-MS^S!l^LfcM;^^ 
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FD-MS:calcd for C H N =545, found m/z=545 (M^ ,100) 



40 27 3 



[0080] ^^m8(^t^!miu-8)<D-^m) 



i\:i^m (H-8) ^^-r<Di:o\z.\^x^mut. 



Br 




HCI 



Br 



/=\ ^ 



N 




N 




(H 8) 



[0081] 300mlHop:7^;:^=t(;i, 3-y^~n^^^XT/V7^'tKl8. 5g(100mmol) ^T^y 
>^9. 31g(100mmol)^^AtV, T/V=iVgi^^^f ofCo ^V^-r\ :S^b^^l/>^200 

bfCo ^V^l:\ ^>:^T^i^>'m.m^9. 40s(60mmol) . Tkmit^hV^J^^S. 00g( 

(.^^m)12. 8g^#fc(lDl*33. 0%) 
100mlHoP:7^:^=if;i, (^mi$:E)2. 72g(7mmol) , 4-(N-;^//W^yy/V) ^'m 
:::^/V;Kn>'g?2. 41g(8. 4mmol) , 7^h^d^^(^y:7^r^/^7j^^:7^:/) /-?^>^!^i^(0) 
0. 291g(0. 25mmol, 3%Pd) ^AtV^^F*3^T/V=fVg^LfCo 2-v?^ 
h:^rv^:n^>-26nil. ^t^2M-^^'^by'?i^^^l2. 5ml(3eq)5r;(lPX.. 90'C(D 

^^K^^*LfCo a*<DMfeH#:3. 88g^i/y;;&y/V':;&^Ai^i3-eh:^^:7^— (MgS 
^^:-^=^ri^^/i^^bp<^W>')^;lT»Mb.^^^@*Ub^i^(H-8)3. 26g^ 

FD-MS:calcd for C H N =551, found m/z=551 (M^ ,100) 



39 26 4 



[0082] '^^#ll9ab'a^i^(H-9)<D-a^^) 



^b-^i^ (H-9) ^'^xr(r)Xo\c\^x^mA^ 
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Mb36] 




[0083] ■^^m5tmm^^)^l^f'(^mi^e)38. 7g(100mmol)^, 1000mlHoP:7^ 

6M)75ml(120mmol) ^Mk.. -42X:^^hox:'^^i 

5g(iDl*70%)^#fCo 

300mlHop:79;;?.=tl^, (tpf^mi)!!. 8gi35mmol) tT±Vy^yi^4. 20g(3 
5mmol) ^^AtV, T/V=?>'gi^^fTofCo ^V^-C. :3i^yw-^v80mli!l^^<D'^MJ 

^i^A^hdrv/K/^^/— /V^?^3. 5mlSrm*Pb. Sia-e50#F^it#b/Co ^(^m> 70 

-e. ^:/XT5v?:/-ii:^it3. 28g(21mmol), 7K^^k^hy!j7A2. 80g(70mmol) 

^^;(ipbT. 70T:(D:^-r/w^;?!;tiT#iab5^KHJiSb:rco s^&«i-T^. ^mm^^ 

(H-9) 4. 71g^#fCo #^>tLfcf[:-^i^(H-9)tioV^TFD-MS^a!|^bfc*§:^^ 
FD-MS:calcd for C H N =539, found m/z=551 (M^ ,100) 

38 26 4 

[0084] -^^{^[1 1 0 (^k-^i^ (H-1 0) (D^m 

it^m (H-10) ^i^^T^^ J;5 {^b-c-a-^Lfco 
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Mb37] 




[0085] l-y^^/]^-3, S-v'^^n^^^^-eVai. 2g(100mmol)^. lOOOmlHo P:7^ 
^/vy^'^A^^ih^^lgd. 6M)75ml( 120mmol) ^*Px.. -42°C;e)^^>0°C-ei 

6g(lDl^75%)^#fCo 

300mlHoP:7^;^=3iC, (c1^r^#:i)18. 3g(70mmol) ^T-feh:7a:y:/8. 4g(70 
mmol) ^^Att. T/V=fVgi^^tTofCo ^V>-e. ^^5^7— /V80ml^l^^<7)-:J-M;'> 

i^^b^^xK/p^^y— /v^?g7. omi^mMu m^x-5mmmw\^tio ■?^(^^^ 7or 

--<>-XT5v^^-:^^iS6. 56g(42mmol), ^^K^^l^i^hyt^AS. 60g (140mmol) ^ 
m)13. 9g(ltX^42. 9%)^#fCo 
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(^f^i^j)ll. 6g(25mmol)^. SOOmlHo P:79^=icfj-C\ ^i— 

mmi^. T/VrfV#ffl^T-16 ^42'C-ey/W/Vy^'^/vy^i^A--=3rih^^|^ (1 

. 6M)19ml(30inmol) ^IJUK.. -42t:;0^^>Or-ei^r^Jt#bfCo m^KJt^W^^ 
-70°C*-e?^^Pb. v?^^/^7}^/^i^T5K7. 3g(100mmol)^?itTb. -70°C'em# 

300mlHop:7^><.=3j;i. (ctiK#:k)8. Og(19. 4mmol) tT±h:7^yiy2. 33g( 
19. 4mmol) tSrAtb. T/V^fVg^^fTo/Co ^V^-e, /V30ml^l^^(D 

^V>-C\^>'XT5:s;^^-ife^ifel. Blgdl. 6mniol), Tk^^t-ThV^J^l. 55g(38 

'fb^J^(H-10)4. eig^^^LfCo #bt^/c^b'a'^^(H-10)^CoV^-CFD-MS 
FD-MS:calcd for C H N =615, found m/z=615 (M^ ,100) 

44 30 4 

[0086] -^^f?!! 1 1 (it^m (H-1 1 ) <D^)^) 

it-^m (H-1 1) ^^T(^ l-bT^^LfCo 
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WSt^n) (H- 1 1) 



[0087] 300mlHoP:7^;^=3(c^ (3, 5->':/n^^^XT/V7'tK26. 4g(100mmol) ^ 
hK^^mR^^l.fz.o ^V^T\ ^ly^T^i^^-mm^lO. 9g(70mmol), ^^^b^h 

(4^r^#:i)18. 6g(40mmol)^, lOOOmlHo P:7^;^=rc|i-e. ^/HSOmUC 

. 6M)40ml( 64mmol) ^Mk.. -A2X.t^hO°CXl\^mUWUt.o m^K^^W^: 
-70'C^-e?^*Pb. v'p^^/VTj^/VAT^KS. 8g(120mmol)^MTb^ 

mm. m\i^mMxmmt^\^. mimm.^v')^j>^xm.m\^f^o ^mmm^s^(D 

300mlHoP7^;^=it;i, (4ir^#:m)12. 5g(30mmol) ^T-feh73iy:X3. 6g(30 
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^^/XT5v?:/-i^iii^3. 28g(21mmol). 7K^^k^hy'>A2. 40g (60mmol) 

8. 03g(lDl*43. 3%)^#/Co 

100mlHop:77:^=if^, {^f^W-n)A. 32g(7mmol) , 4-(N-;&7W-^yy7V):7ai 
c:^7k;Kn^g^2. 41g(8. 4mmol), 7^h9dr;^(hy:7ai^7V/i>;??.:7^>-) /^^-J^MO) 
0. 291g(0. 25mmol, 3%Pd) ^AtV^^f^^T/V=^Vg^LfCo 
h:^i/a^^>-26mU ^t^2M-^^^by'>i^;!K^l^l2. 5ml(3eq)^;(JPx.. 90'C(D 

mm^m^X^f^ aS(DKfe@#:4. 53g^^xy;^7'^Vv;^9Ai^T:i-^hi5^7:7^— (MIB 
^^:^^i^://it^b^^W^)^-T)»Mb. ^^^W*Ub^i^(H-ll)3. 62g^ 

FD-MS:calcd for C H N =780, found m/z=780 (M^ ,100) 

56 37 5 

[0088] ^)^m 1 2 (^b-a-i^ (H-l 2) (D-^^) 

^b-^i^ (H-l 2) ^i^T<^J;5f-L-c-a^^b/co 
M[:39] 




(tpP^^o) (H- 1 2) 



[0089] 300mlHo P ^>'XT/V7''fcKlO. 6g(100mmol) ^T-fe:b:7jiy^^l2 
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lOOmlHo P -7=7:^^ \^.{^ f^W-o) 2. 71g (7mmol) , 4- (N-;&/W^y'y /V) y'ai 
r^/V7}^n>'^2. 41g(8. 4mmol), 7^h^^>^(MJ:7m=/V}i}N>?L>'^:/) ^<=9^J>^M0) 
0. 291g(0. 25mmol, 3%Pd) ^AtL^^rt^T/V^^Vg^^LfCo 
hd5^v^3i^^26nil. &t>^2M-^^-^I>ye7A;!K^ISl2. 5ml(3eq)^;(jPx.. 90°C(D 

^^:-^=3{.f->'/:^^[^^l/^) i;i-C»^L. ^^^^*Ub^i^ (H-12) 3. 52g^ 
FD-MS:calcd for C H N =549.66 , found m/z=549 (M\100) 

40 27 3 

[0090] -a^^^d 1 3 iit^m (H-l 3) (D^j5g) 

it^m (H-13) ^J^T<50j;5t^b-C'^^L/Co 
Ml::40] 




Ir 

(^-WflsTo) (H-13) 



[0091] ^mni2tnm^\^x. ^mw-o^^m^fz.o ^v^-e. loomi^^u^^^^iK, ( 

ct'r^#:o)2. 71g(7mmol), 4-;^;/W^y^— 7V-9-^/V-lf:7;n^7V-4-^^n:/^3. 
05g(8. Axamo\).y'V7^MV]}y^=^;V:^7.y4>')/<7V''^M0)0. 291g(0. 25 
mmol, 3%Pd)^A;Jx^^l^^T/V=f^g^bfCo ^^{^1, 2-v?^h=3rv'3^^>'26 
mU ^tj^2M-^^-^hy'>i^^^ml2. 5ml(3eq)^;!jnx.. 90°C(D::r-r/W^;^-e9 
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fcjt^m (H-13) (^OV ^'CFD-MS^S"J^b/c*^^^J^T^-^i-o 
FD-MS:calcd for C H N =625.76 , found m/z=626 (M\100) 

46 31 3 

[0092] '^^^!|14ab^i^(H-14)(D'^^) 

^t^m (H-14) ^^T(^ J:5 t^bT^^LfCo 
Mb4i] 




(+M«=p) (H-14) 



[0093] 300mlHo p:77:^=it;i, ^VXT/VT^tKlO. 6g(100mmol) ^Tirl>:7aiy^l2 
. Og(10mmol)i:^Atb. T/V=i>Mi^^=fTo/Co ^V^-e. ^i^y— /HOOml^l^ 

8. 0g(200mmol)^^;()PbT. 70^(D:^^7W^;^lc:T#?ab5NFr^MJ^:bfCo R}^- 

» xmmu ( ^ rsif^p) 14. og (iui*36%) ^m±o 

100mlHoP:7^:?!;=if;i, (ctJr^#:p)2. 71g(7mmol), 4-;^77W^y— /V-9-^7V 
-lf:7ai:=:/V-3-:7ai:=:/V-3->!Kn>'^3. 69g(8. 4mmol) , 7^b^di=-;??i(hyv'ji:=^/V 
*:;5?^:7^:/) ^■^^v?'^-^(0)0. 291g(0. 25mmol, 3%Pd) ^A*X^^rt^T/V=i> 

Mi^U^'o 2-v'p<h=af-v/3z^^26mU ^t;^^2M-^^^hy>>^7K^ml2. 5 

ml(3eq)^;(jPX.. 90X:cD;4--r/W^^-e9NFr^;!jPlKiM»fDbfCo ^ ife^. -r:^>^3S^^. 
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(H-14) 3. 99g^#fCo nhntc^t^m (H-14) (^OV ^TFD-MS^?l!ISbfc 
FD-MS:calcd for C H N =701.85 , found m/z=702 (M\100) 

52 35 3 

[0094] 1 5 (^b^i^ (H-1 5) (D^m 

^t^m (H-1 5) ^SlT<DX^i^\^X^^Vtlo 
Mb42] 




C^-rafrq) (H-1 5) 



[0095] SOOmlHo p:79>?>=tl;i, ^:xXT/V7''tKlO. 6g(100mmol) i:T-feh:73iy>'12 

LfCo ^V^-e. 3-^a:c:^/l'-3-:/n^^^^XT5>?^^-i^^i^21. 8g(70mmol) , 
^'fb^by'^'AS. Og(200mmol)^^;!jPbT. 70t:(D:^^/W^>^(;iT#?aL5^KS 

lOOmlHo P :79:^=i ( ^ F^#:q) 2. 18g (7mmol) . 4-:3U/W<y^—/V-9-^/V 
-}f^a:^:=-/V-4-:^ti:y^3. 05g(8. 4mmol) .Th9^^(h])^^^/l^^:^'7^:y) y< 
^v^-^^COO. 291g(0. 25mmol, 3%Pd) ^Atv^^rt^T/V^fVgl^b/Co 
(311, 2->^p<h^v^:3^i57:/26mU &t;?2M-^^^hy!>A;4c^|^12. 5ml(3eq) ^;S)P 
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mmmm : ^^^^ymt^^^f-i^^) Kxmmu mm^m^\^ (h-i 5) 3. so 

o 

FD-MS:calcd for C H N =701.85 , found m/z=702 (M\100) 

52 35 3 

[0096] MMMi 

25min X 75mm X 0. 7mmj¥<DIT0^5^^S#^;^^><^^;K^^y:/nt:VVT/V 

mmy^^i^T^>m(}^T^cuPcmimmir^o )^mmvfco r<DCuPcji^f*. ie 

^mAmti.xmmir^^o ^(DCuPcm±i^mm30nm(Drm4, 4'-tr:^[N-(i- 

^/V) -N-y ai^/VT5:7] If y oi^/Vj^ (ii^T f a -NPDjj^J ^B&IBi-'So ) 

mm30nm(Dmm^t^m (H-D ^:!J^>^ W^^b-rig^b^^feS^^il^bfCo 1^^ 

\^'0A^^^yt'\^(DlT^m^i^V—^Ohtl.XTmhV:^ (2-y a.^/Vt°y v?y) Ir (ii; 

3 3 

%^b/co ^(Dji^fi. mytmtL-xmmir^o :i(Dm±i^mmionm(Drma, i'- 
j^B&iBi-^o )^^j^bfco :i(DMcimi-i.m^mAmtvxmmi-^o ^(ow^ri^i^ 

mA/cm' lilT. ^3t)®Sl01cd/m'(D^fe^3fe/55#^,tb. -feSJ^^{*(0. 32, 
0. 61). ^3te^*{*40. 4cd/A-efeofCo ^fc. ^(D^^^^Wff^5000cd/m 
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[0097] [>fb43] 




[0098] MMM2^11 

m<7)^t^m^m\^^fc}^^i^mmi^vx^mELm^^i^mu mmum^not^io 

[0099] 

m<Drm^t^m^m\^^fc}^^\^mmi^\^xmmELm^^i¥mu mm^m^no 
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ft^^j (CBP) it^^s (Jt2) ^t-^m (.its) iit4) 



[0100] [^1] 



a 1 







« 

(V) 


(mA/cm*) 


(cd/m^) 


(cd/A) 


(x,y) 


^mmm 

5000(cd/m') 




H-1 


5.4 


0.25 


101 


40.4 


(0.32,0.61) 


624 




H-2 


5.5 


0.26 


104 


40.0 


(0.32,0.61) 


848 




H-3 


5.4 


0.25 


102 


40.8 


(0.32.0.61) 


795 




H-4 


5.6 


0.24 


99 


41.3 


(0.32.0.61) 


899 


mmms 


H-5 


5.5 


0.26 


104 


40.0 


(0.32,0.61) 


686 


mmme 


H-6 


5.6 


0.24 


101 


42.1 


(0.32,0.61) 


780 




H-7 


5.6 


0.24 


99 


41.3 


(0.32,0.61) 


897 


mmms 


H-8 


5.5 


0.26 


104 


40.0 


(0.32.0.61) 


702 


mmm9 


H — 9 


5.4 


0.25 


103 


41.2 


(0.32A61) 


789 


mmm^o 


H-10 


5.6 


0.23 


102 


44.3 


(0.32,0.61) 


803 




H-11 


5.4 


0.25 


104 


41.6 


(0.32,0.61) 


784 




CBP 


5.5 


0.32 


101 


31.6 


(0.32,0.61) 


403 




a:2 


5.4 


0.32 


104 


32.5 


(0,32,0.61) 


358 




Its 


5.5 


0.31 


98 


31.6 


(0.32,0.61) 


427 


J±««li4 1 lt4 


5.5 


0.30 


102 


34.0 


(0.33,0.61) 


426 



[0101] mMMi2 

3 
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2 

A/cm'tC-C. ^3fe)^Sl01cd/m'(D5!pfe^3fe:d5#^,tl.. -fei^jMtlJ* (0. 66, 0. 
^mWft^-li:. l§3fe»S250cd/m'^T*^^^i-^^r^f*1731^r^-e$)o/Co r 

[0102] Mb45] 




lr(btp)2(acac) 



[0103] Hifef^dis— 14 

^/c. ^^fe^?!Jl3-l4-e#^>tl./c*^^cov^■r. iifi^^,^^b-c. io5°c^^^f4^ 
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[0104] i:b^^[l5— 7 
[0105] [^2] 

« 2 







m 

i± 

(V) 


(mA/cm^) 


mm 

(cd/m") 


(cd/A) 


(x,y) 


500(cd/m') 




H-1 


7.3 


1.2 


101 


8.4 


(0.66.0.32) 


1731 


igite«>ji3 


H-6 


7.3 


1.3 


102 


7.8 


(0.66,0.33) 


1689 




H-7 


7.3 


1.3 


101 


7.8 


(0.66.0.32) 


1713 




CBP 


7.2 


4.3 


98 


2-3 


(0.65,0.33) 


451 




tb3 


7.2 


3.4 


103 


3.0 


(0.66,0.32) 


769 




it4 


7.3 


3.1 


100 


3.2 


(0.66.0.32) 


842 



[0106] ^|fe^!|15— 18 

mmmiK^^^x^ mytmmA,ytmyt'\^(Dir^m^i^}''—^-^^^ht\^xir(ppy) 

3 

(Dfti^*)K. h}):^i2-^^^/i^4y^/M4Vi^^M^rnripici) itmrnir^o ) 

3 

^^^ow^itiooocd/m' Kxmm.umw}^^. m^n&5oocdXni -^x'^m 

mfe^!|19— 22 

piq) (D\Xt>^\z.^ tf;^(2-:7;n^/Wydryy^)^yv?r>i^Xir^/VT-feh-^— h(lr(p 

3 

iq) i2.o2.o))^m\^fz.^j.^\^nm\^\^x^m^\M^^^m\^. m^^mi'^-^fz-o 
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[0107] [^3] 



m 3 







m 

j± 

(V) 


(mA/cm^) 


mm 

(cd/m^) 


%% 
^* 
(cd/A) 


(x,y) 


(B#Pp1) 

1000(cd/nn^) 




H-11 


5.5 


1.3 


105.0 


8.1 


(0.67.0.33) 


20400 




H-12 


5.8 


1.2 


103.2 


8.6 


(0.67.0.33) 


18500 




H-13 


5.4 


1.2 


103.4 


8.6 


(0.66.0.33) 


19200 




H — 14 


5.6 


1.2 


100.5 


8.4 


(0.67.0.32) 


17300 




H-11 


5.6 


1.3 


103.0 


7.9 


(0.68.0.32) 


21800 




H-12 


6.1 


1.6 


102.0 


6.4 


(0.68,0.32) 


18700 




H-13 


5.3 


1.2 


98.0 


8.19 


(0.68,0.32) 


18100 




H-14 


5.7 


1.3 


103.0 


7.9 


(0.67,0.33) 


19100 



^(Dfcib. ^;v^y-T^^y^-^u4. tf #1^^^^. *ic^^a^. mm^^tX^X 
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1 2 

W:^^^^l^Xh^^^mM^^^7—50<DT9/^^/^m. M^^^^L-Xh 

T^ym. w:^m^mi^xh§i\y^m^mmi5—50(DTv—/\^T^ym. n^m^mi^x 

13 13 

^WLT^) ^^KJ^^mS— 50(Diim^S. e^*^WL-r^> ^S^mWcl— 50(D 

[2] tffiE-^^(i) Km^x^ i.ii)^-rm-wt^{.2)xm^fi^mim.iKfm(o^m=^ 




(1) 
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Mb2] 



Ari 




4 7 

3 

=i=3r>/S. g^S^WLTt>^V^^^?^#C5— SOOry— Ml^S^^b 
-Ct>^v ^;K^^#c7— 50<DT9/^=^r/^S. emS^Wb-Ct>^v ^^m#[2-50CDT 

^;K^3^#:5— 50(Z)Ty —/vT^ym. m^M^^i^xh ^^^^i^m?- 50 

3 

2 

o 
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[3] mmAr TIB— (3) - (8) <D\ ^-f tv;0^-e^$tL§@m^^*-r§ff ^:S2 

1 

Wb3] 




V(*. W^-a-. -CR R -SiR R -CO-Xfi-NR (R RXfR 

0 0 0 0 0 0 0 

mmm^m\^xh!^\^^mm^m5-5ommmmxi^m^m^mi^xh!^\^^^mmii 

— 50(Z)T/Vdr/vS-efe5o )xh^o 

5r^bTti^v mmmmA-5o<D^mmmi\:.:^mnmxunm:m^^\.xhm^ ^ 
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(9) 



11 14 

lS'f~o )o 

6 

3=3r^>S, g^S^WLTti^V^^^igmS— 50(Z)Ty— Mi^S^^U 
Tti^V ^;K^^#:7— 50(DT9/V=ar/l^S. g^S^WbTti^V ^^^#[2— 50CDT 

6 

Ar Rxj^Ar it^ ^n^^^miLK. mmm^mvxh!^\mm^m5-50(Dmm 

3 4 

mMM^^]^xh^\^m^mm5—5o<DTv—uy:^-ym. m^M^^vx 

6—50<DTV—^yl^MXh^o 
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(1 0) 



[6] 



15 17 

7 

Tt)^V>;K;^*^7— 50(DT7/V^/V^. B^^S^^bTti^V^^^#C2— SOOT 

7 

5 7 

o] 

Lite-] 
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YU^ ^1^^. -CR R -SiR R -0-, -CO-Xf*-NR (R ^rJ«R 'U^ 

0 0 0 0 0 0 0 

— 50<DT7V=3r/VS-efe'5o )X^^o 

E}*. u^^^mt^m^^-rn'^mm.^^x^xm. mM^^m\^xh^\mm.m 
m.3—2oxmMu^i!)^mmw^^xn.^wo<)X^i:\ ^^^^nr/v^iyn^. ems 
^^bT^^v ^m^mwiA-50(D^mmmh7i^mnmy,\-imM^^^\^x^^\ ^ 
mu^w.A-bQ(Dm.mnnmx^^o ] 

[7] TIE-^^(3) - (8) (DVN-f ^^^^-e*$^^^MmS^^^^>^c<i!^>lo^i-§M^3g 
Mb?] 
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YU^ ^1^^. -CR R -SiR R -0-, -CO-Xf*-NR (R ^rJ«R 'U^ 

0 0 0 0 0 0 0 

— 50<DT7V=3r/VS-efe'5o )X^^o 

E}*. u^^^mt^m^^-rn'^mm.^^x^xm. mM^^m\^xh^\mm.m 
m.3—2oxmMu^i!)^mmw^^xn.^wo<)X^i:\ ^^^^nr/v^iyn^. ems 
^^bT^^v ^m^mwiA-50(D^mmmh7i^mnmy,\-imM^^^\^x^^\ ^ 
mu^w.A-bQ(Dm.mnnmx^^o ] 

[10] wmm%mf)^^-^vmh^A^%\^<^m%mt^^m\^. ^^^^hm^^ft^ii 
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[11] mmtmmmmmt<D^mmm^m^m'-^<>'h7i)mM^tix\^^mMmiz. 
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